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I.

Abstract

Historically, and still presently, women face many obstacles when attempting to pursue
science, technology, engineering, and math (STEM) fields. Women have been systematically
barred from entering STEM programs at universities and today face cultural obstacles, resulting
in marginalization. Research points to adolescence as the age where this sense of marginalization
begins to develop. As a result, many outreach programs for young women interested in STEM
are targeted toward the middle school age group. This study adds to this research by examining
two such outreach programs for young women in STEM to determine their effectiveness,
including Camp GEMS at Ohio Northern University and Women in STEM at Bowling Green
State University. Each program is evaluated based on observations regarding how they align with
aspects of the program’s environment, organization, relationships, staffing, activities,
engagement, and program growth and evaluation. The results indicate that both programs have
room for growth to increase their effectiveness, but they are nonetheless striving to interest
young girls in science, technology, engineering, and math, which is a worthy and necessary goal.

Keywords: STEM, women, outreach program, effectiveness
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II.

Introduction

Growing up, I had strong academic role models, especially in math and science. My
mother had been a finance major and had gone on to earn her M.B.A. My father had a degree in
mechanical engineering and worked as an engineer. My brother, two years older than me, was
advanced in math and science and went to school to become an aerospace engineer. I also had
very strong mathematical skills and initially went to school to become a high school math
teacher before I switched my major to pure mathematics. Later, I began to wish I had been an
engineering student, which led me to wonder why I had not chosen that path, given that my two
primary male role models had. I realized that it was because I had never thought I could succeed
as an engineer; at some point in my life, I had made the subconscious decision that engineering
was simply above my head: every time there was a career day or “engineering exploration”
activity, I felt the content was beyond my knowledge and comprehension and engineering felt
inaccessible to me. This realization is what led me to wonder: What factors, both systemic and
personally, discourage women from pursuing engineering? What factors encourage them? What
changes can K-12 schools implement to encourage more women to pursue engineering? What
changes can universities implement in order to recruit and retain more women in engineering?
Historically, women have faced many obstacles when attempting to pursue engineering.
In the early 1800s, women were able to become engineers because there was no formal education
required – most learning was done through apprenticeships (though few women decided to do
this, given the expectation that women were wives and mothers first). Then the formal
professionalization of engineering, which required a college education, closed women out of the
profession due to them not being admitted to colleges.
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The first “big boom” of women entering the engineering field occurred during World
War II. Prior to that, a few women were able to slip through the systemic obstacles barring them
from the field. However, leading up to and including the Second World War, women were
heavily recruited to fill men’s vacant positions. Women began to band together, creating
societies and clubs, to finally break into the field. While enrollment in engineering programs
peaked during the war, with female enrollment reaching 50% or higher at some universities, it
experienced a sharp drop in the 1950s, down to just 25% of total college undergraduate
enrollment. With the return of veterans from the war, women were expected to abandon their
career aspirations to make room for the returning soldiers. However, given the invention of the
telephone, automobile, highway system, and railroad, women were able to effectively
communicate and band together to form their own engineering societies.
Upon the Russian launch of Sputnik, recruitment of scientists and engineers amplified
throughout the country. Russian women contributed heavily to that launch, and, in turn, sparked
interest in examining the workforce in the United States. The first studies into the low number of
women in engineering were published in the 1960s and confirmed that myths about women not
being suited to engineering due to ability, emotion, or motivation were just that: myths. Major
cultural and legislative changes of the 1960s set the stage for an increase in women in
engineering, including the Equal Pay Act, the Civil Rights Act, and the Education Amendments
Act (which included Title IX).
In 1980, the Science and Technology Equal Opportunity Act was passed to include
women and minorities in the evolving fields of science, technology, engineering, and math
(STEM). Despite this Act, the Raegan administration cut science education funding in the early
1980s. The graduation rate of women in STEM fields flattened, and a task force was formed to
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examine the status of women and minorities in science and engineering. The results caused many
universities to establish Women in Engineering Programs, which received federal funding.
Furthermore, U.S. Supreme Court rulings in the 1980s and 1990s further clarified sexual
harassment, which gave women legal recourse for some of the isolation and discrimination they
experienced in their STEM careers. Today, engineering has grown into many new fields with the
development of technology. This opens doors unfamiliar to everyone in the field, giving women
a more equal entrance into the profession (Tietjen).
However, even after all that progress, today women only make up less than 20 percent of
engineering undergraduate students in the United States and less than 15 percent of the
engineering workforce (Smith). This project focuses on why that percent is so small and what
schools and universities can do to begin to remedy that issue. Unfortunately, this is a multifaceted, complex problem that does not have a simple answer. There are many reasons women
do not pursue engineering, including social capital (Martin), self-efficacy (Marra), how women
view their competence (Jagacinski), the academic curriculum (National Research Council), and
even the language associated with and used within the engineering field (Mallette). [Readers
interested in learning more about these topics should refer to my annotated bibliography.]
In a study conducted by Gentiane Venture in Switzerland, robots were placed in
classrooms as an intervention technique to try to get more women and girls interested in
engineering. The robots were often used in one of two ways: (1) as a tool to improve different
types of learning and (2) as technical devices for studying robotics or school subjects such as
math, physics, or computer science. Activities in the first category were often seen in elementary
classrooms, prior to gender stereotypes being fixed in students’ minds; however, the students
were between the ages of 5 and 8 years old and often viewed the robots as toys. In the second
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category, the robots were utilized for their technical uses in upper secondary grades, but at that
point in their schooling, most students had already made their college or career choices
(Venture). Therefore, interventions at the middle school level would likely be the most effective.
Faik Karatas conducted a study in which sixth grade students were interviewed to
discover their views of the nature of engineering. Twenty students were interviewed (an equal
number of male and female) and they were asked to draw a picture of an engineer. In the
drawings, the authors identified 13 drawings of engineers depicted as male, 1 drawing of a
female, and 6 which could not be identified by gender. The interview results revealed that
students primarily thought of engineers as people who build machines, as well as people who fix
or designs objects. The results were consistent with prior studies, indicating that middle school
students’ knowledge of the nature of engineering is naïve and poorly developed. This was shown
by students’ lack of self-confidence in their responses about the nature of engineering.
When asked whether engineering is a “male profession,” the typical response was “no.”
However, only one picture of an engineer was drawn as female. The authors attribute this
inconsistency to the belief among girls that “women can do it, but not me” (133), but they note
that this hypothesis would need further testing to verify (Karatas).
The tumultuous history (and present state) of women in engineering and STEM fields has
led me to wonder if there are any ways to recruit more women to these fields. At the heart of this
study is the following question: What can be done to encourage more women to pursue STEM
fields?
I began to research outreach programs for women interested in STEM. My findings
returned many outreach programs and camps targeted toward middle school girls, as that is the
age when negative perceptions surrounding STEM begin to develop in young girls.
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III.

Project Overview

I have chosen to analyze Women in STEM hosted at Bowling Green State University in
Bowling Green, Ohio, and Camp GEMS hosted at Ohio Northern University in Ada, Ohio. I
chose these two programs primarily because they offer a range of STEM activities. If we wish to
reach out to and interest more girls in STEM, then we must offer programs that can genuinely
interest them – even if they have never seriously considered a STEM career path. There is an
abundance of programs to research, but most are highly focused on one subject area, such as
coding (for example, CODE4her and Girls Who Code) or robotics (Falcon BEST Robotics) and
some even require previous experience. Therefore, I have chosen these programs based on their
variety of topics covered and because they do not require prior knowledge or experience. These
programs also vary in structure: Women in STEM is a one-day event and Camp GEMS is a
three-night camp. Furthermore, their structure varies in terms of what percentage of time is
dedicated to STEM-related activities. Women in STEM, because it is only a one-day event,
spends the majority of its time on hands-on STEM activities; Camp GEMS, on the other hand,
dedicates a large portion of time to recreational activities and team-building exercises in addition
to its STEM activities. Finally, they vary in cost as well, ranging from 30 dollars to over 300,
encapsulating the broad spectrum of outreach programs available to middle school girls
interested in STEM. Cost variation is important because it is a factor in the program’s
accessibility: if the cost is too high, then not only does it prohibit many low-income families
from participating, but it also may discourage any girl who may wish to learn more about STEM
but is unsure whether she is passionate yet.
The purpose of this study is to determine whether various outreach programs for middle
school girls are effective in encouraging them to pursue STEM fields and careers. To determine
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each program’s effectiveness, I will be referencing the following outline and answering the
questions that are posed:
Environment

Is the environment safe? healthy? nurturing? Do
participants feel open to ask questions or express
concerns? Elaborate.

Organization

Is there a schedule? Is it being followed? If not, is it
being modified accordingly? Explain. What elements
is the schedule composed of and what is the rationale
for the schedule organization? What are the
limitations that inhibit other organizational ideas? Is
the schedule conducive to the program’s goals?

Relationships

Are there (opportunities for) positive interactions
between and among staff and attendants? What
elements are helping to nurture these relationships?
Elaborate.

Staffing

Are the staff members qualified? How is qualification
determined? Is there some element of diversity? Are
staff members working to understand the attendants’
needs? Elaborate.

Activities

Is there a variety of activities offered? Do activities
support the academic/cognitive growth of attendants?
Explain. Are the activities conducive to the program’s
goals?

Engagement

Program Growth/Evaluation

Are there opportunities for staff and attendants to be
actively engaged in the activities? Can attendants
exercise choice? Are attendants asking relevant
questions? Elaborate.
Is there a vision or mission statement? Is there a plan
for continuing growth and measuring outcomes? Does
this plan support the vision and mission? What
elements of the program are being measured? What
elements are not being measured and why? How is the
information being used for future planning and
improvement? Elaborate.

YOUNG WOMEN IN STEM
The sections following, Data Collection and Discussion, will be separated into each
program: first Data Collection and Discussion will be presented for Camp GEMS, then the
sections will be reiterated for Women in STEM.
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IV. Data Collection
Camp GEMS
Environment:
In terms of physical location, the environment was safe. Located on the campus of Ohio
Northern University in the small town of Ada, Ohio, the area was quiet and unimposing. Since
the camp was held over the summer, there were few college-aged students to be seen and
minimal traffic passing through the campus. When walking between buildings, the attendees
were escorted by their camp counselors to ensure no one wandered off or got lost.
At the civil engineering workshop, where the campers designed bridges made of raw
spaghetti and tape, the environment was one that was open to questions. The campers asked
questions among themselves, feeling comfortable to express suggestions or opinions that might
be wrong, such as, “Would more tape improve our design?” and “Would extra spaghetti make
our bridge stronger?” The facilitator was encouraging the campers to continue trying and testing
designs until they found one they thought was the best.
At the soldering workshop where the campers connected lights, wires, and batteries, the
environment was much more reserved. The campers were reluctant to admit they were having a
problem. When they raised their hand and admitted they needed help, the facilitator often took
their soldering gun into his own hands and worked for them for a bit, then returned the tools to
the camper. There was not an abundance of extra materials, which likely influenced the
environment not being conducive to mistakes.
During the mechanical engineering workshop, the campers built wind-powered cars, or
“sailboats on wheels.” The facilitator encouraged the campers to test and try multiple designs
before the cars were submitted for the final race. This meant campers were allowed time to make
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mistakes and correct them before submitting a final version of their car. The environment was
nurturing to mistakes, as several attempts were allowed and encouraged. They asked questions
among themselves, feeling comfortable with the possibility of being wrong. They asked
questions such as “What if we tried a triangle sail instead?” and “Would making the car longer
make it any faster?” These suggestions were then built and tested before the race.
At the technology workshop, where the campers built a single-axis robotic arm using
plastic syringes, the campers were provided with a step-by-step instruction packet on how to
build the arm. This caused questions to be infrequent; however, the campers still felt open to
asking questions if they got confused.
During the forensic science workshop, the campers learned how to dust for fingerprints.
It is a tedious process that is prone to mistakes and the campers asked questions throughout. The
facilitator offered encouragement, such as, “Try adding a little bit more dusting powder,” or
“Keep brushing, you’re almost there!” The facilitator offered these encouragements with a calm
tone of voice, showing the campers that it was a difficult process but one they should persevere
through. At times, the campers made mistakes that could not be corrected, and they were offered
a new slide to place a fingerprint on and start over if needed.
At the astronomy workshop, where the campers were filling in a star chart, the
environment was quiet and reserved. Many of the campers were confused where and how to
locate the North Star, but they seemed reluctant to ask the facilitator. If they did ask, then the
facilitator pointed it out on their screen and the campers were able to fill in the rest of the chart.
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Organization:
Camp GEMS followed a schedule, which is outlined in the document Camp GEMS
Workshop Schedule in the Appendix. At the time I was present, the schedule was being
followed. The camp director explained that sometimes the workshops last longer than
anticipated, but they try to remain on schedule and get the campers to their next session as
quickly as possible.
While the program does not have a formal mission statement or written goals, camp
director Laurie Laird summarized the camp’s purpose as such:
“This camp is for seventh and eighth grade girls to be introduced to careers in science,
math, and STEM. It provides them role models of faculty who have successful STEM
careers, and they also get a chance to collaborate with other girls who have similar
interests to them.”
Using this in lieu of a formal statement, the schedule certainly allows the campers to be
introduced to a variety of STEM subjects such as chemistry, math, and different types of
engineering. It also introduces the campers to several STEM careers such as nursing, pharmacy,
forensic science, and once again engineering. Furthermore, the leisurely activities in the evenings
such as swimming, hiking, and a movie night promote bonding and collaboration with other
campers who would have similar interests in STEM.
The faculty at Camp GEMS consists primarily of professors at Ohio Northern University
in the field of the chosen workshop (i.e., the mechanical engineering workshop was led by a
professor of mechanical engineering). Therefore, the faculty are able to serve as role models with
successful STEM careers.
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Relationships:
A positive interaction, for the purposes of this study, is defined as an interaction that does
not negatively impact a camper’s self-confidence or self-efficacy in STEM subjects.
At Camp GEMS, there are plenty of opportunities for positive interactions among
attendees. Many of the sessions utilized small groups for the campers to collaborate and work
together. For example, the campers worked in teams of three or four during the mechanical and
civil engineering sessions. They would ask each other questions, such as, “Would more tape
improve our design?”, which opens the door to a thought-provoking, positive interaction where
the campers debate and come to a conclusion. They were encouraged to offer their suggestions
and opinions to work toward a common goal, allowing for positive collaboration to occur.
There are also ample opportunities for positive interactions between attendees and staff.
Camp GEMS uses small groups of 12 campers for their breakout sessions, allowing each camper
the opportunity to speak to the facilitator and ask any questions they may have. For example,
many campers had time to ask the facilitator for feedback on designs or projects they were
working on, allowing for positive and one-on-one communication to take place.
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Staffing:
A staff member is considered qualified if they are supportive of the program’s goals,
have a degree of expertise in their field, and are able to incite enthusiasm about the topic they are
presenting. The faculty at Camp GEMS are compensated for their work, but given that not all
Ohio Northern University STEM faculty opt to work for Camp GEMS, it can be inferred that
those who choose to work over the summer probably support Camp GEMS and its goals.
Furthermore, in order for a staff member to be qualified, they must have some degree of
expertise in the workshop they run, given the specificity of topics presented. As previously
mentioned, the faculty at Camp GEMS consists primarily of professors at Ohio Northern
University in the field of the chosen workshop. Therefore, they are certainly qualified to teach at
Camp GEMS, given that they are also qualified to teach at the college level. By teaching at the
college level, the faculty have advanced degrees in their fields, have participated in research, and
worked on publications in their respective fields. The faculty able to incite enthusiasm about
their topic directly correlates to the workshops with a positive and nurturing environment. The
facilitators in these workshops were encouraging the campers to continue trying until they
completed the task at hand. Campers were allowed time to make mistakes and correct them
without penalty.
However, the staff at Camp GEMS is not very diverse: most are white male professors.
The next section will discuss why an element of diversity is important.
During the workshops, the campers often sought out reassurance from the facilitators
through the questions they asked. For example, in the engineering workshops, the campers
worked among themselves to brainstorm their designs, but then often asked the facilitator
“Would this work?” Rather than directly answering their question with a yes or no, the facilitator
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would tell them to go test their design and find out on their own. This supported the campers’
need for an answer but also supported the need to empower them to find it on their own.
Young women, especially in STEM fields, are prone to a fear of failure. This causes them
to lower their perceptions of their own competence and rather than “striving to succeed,” they are
“striving to not fail,” which is an important distinction. As discussed in the Environment section,
some workshops provided a nurturing environment where it was safe to experience a failure,
whereas others did not.
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Activities:
There is a myriad of different activities offered. The Camp GEMS Workshop Schedule in
the Appendix shows all the workshops offered and their scheduled times. They include:
pharmacy; technology; nursing; chemistry; soldering; civil, electrical, and mechanical
engineering; forensic science; physics; and math. There was a seminar hosted by Marathon (a
large oil company that employs many people in various STEM fields), as well as unstructured,
free-time activities for the campers.
All of the workshops and the seminar were designed to support the academic growth of
the campers, allowing them to explore and learn about various STEM fields. By having
structured activities designed to highlight the important aspects of each field, it allows the
campers to further their cognitive development and understanding of each subject, which is
further examined in the Discussion section.
As mentioned previously, the program’s goals are:
“This camp is for seventh and eighth grade girls to be introduced to careers in science,
math, and STEM. It provides them role models of faculty who have successful STEM
careers, and they also get a chance to collaborate with other girls who have similar
interests to them.”
Therefore, the activities are conducive to the program’s goals by introducing seventh and eighth
grade girls to careers in science, math, and STEM. The activities at each workshop allow for
collaboration between the campers.
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Engagement:
All of the workshops were designed to have campers actively engaged in the activities.
Every workshop had a hands-on component, from building wind-powered cars at the mechanical
engineering session, to dusting for fingerprints to explore forensic science, to assembling a
single-axis robotic arm for the technology session. In order to participate in each session, it was
inevitable that the campers would be actively engaged.
In terms of schedule flexibility, attendees do not have much choice: they are assigned
their groups and told which workshops they attend each day. Every group will attend every
session, but they do not get a say in which order that will take place. There is some agency of
choice involved regarding the unstructured free time in the evenings. However, focusing on the
STEM subjects and the workshops offered, attendees have choice. In the engineering workshops
where the campers were asked to design and build something, the campers exercised choice in
what design to construct, what materials to use, how to build their design, and how often to test
it. During these workshops, attendees also asked relevant questions, as detailed in the
Environment section.
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Program Growth/Evaluation:
Camp GEMS does not have a formal written vision or mission statement, but the camp’s
goals are to (1) introduce seventh and eighth grade girls to careers in science, math, and STEM,
(2) provide them with role models of faculty who have successful STEM careers, and (3) provide
the opportunity to collaborate with other girls who have similar interests.
At the end of the camp, campers fill out an evaluation form, which is shown as “2017
Camp GEMS Evaluation – Camper” in the Appendix, in which they rate each workshop and
activity. They also answer questions regarding length and difficulty of the workshops, their
favorite and least favorite aspects of camp, and whether they are more likely to pursue math and
science in school and/or in their careers.
The aspects not being evaluated are the meals, housing arrangements, the process of
deciding groups, and the schedule order. They are not being evaluated because they are not
directly related to the goals of Camp GEMS.
Faculty and staff of Camp GEMS also fill out an evaluation form, which is listed as
“2017 Camp GEMS Evaluation” in the Appendix. They are also asked to rate each workshop and
activity, as well as questions about their length and difficulty. Then, diverging from the camper
evaluation, they are asked if they would like to see any sessions added and asked if they have
any suggestions for improving Camp GEMS.
Camp director Laurie Laird and other Camp GEMS faculty then read the evaluations and
implement any changes they deem necessary. There is no formal compilation process for the data
they collect from the evaluations.
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V. Discussion
Camp GEMS
Environment:
Some of the sessions had a comfortable and nurturing environment: an environment that
allowed mistakes and subsequent corrections to be made, and one that the campers felt
comfortable to ask questions and offer suggestions. Sessions with this type of safe environment
offered a plan-test-improve cycle, meaning the campers were able to first plan their intended
creation, built it, test it, make improvements and corrections, then test it again. This allowed
campers to try several different designs and it took away any penalty of being wrong because
they could simply try a different way.
This nurturing, comfortable environment is seen in the civil engineering workshop, where
the facilitator was encouraging the campers to continue trying and testing spaghetti bridge
designs until they found one they thought was the best. If their idea did not lead to a stronger
bridge, then the group went back to the planning phase and brainstormed a different design. A
similar setup utilizing the plan-test-improve cycle was used for the mechanical engineering
workshop with wind-powered cars, lending itself to a similar environment. The forensic science
workshop also demonstrated a nurturing environment. Their task of dusting for fingerprints is
tedious and allows for many mistakes to be made: it would be easy for a novice to get frustrated
and give up on the task. When the facilitator sensed frustration in a camper, he offered
encouragement, such as, “Try adding a little bit more dusting powder,” or “Keep brushing,
you’re almost there!” in a kind and supportive tone. At times, the campers made mistakes that
could not be corrected, and they were offered a new slide to place a fingerprint on and start over,
creating an environment that allowed for mistakes without penalty.
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A penalty-free environment is important for young women to develop their engineering
skills because, as research shows, women do not have as much confidence as men in their
engineering abilities. A study by R.M. Marra researched self-efficacy in women engineering
students. She states that there are four main sources of self-efficacy: mastery experiences, social
persuasion, vicarious experiences, and physiological states. The first, mastery experience, refers
to having the raw knowledge, skills, and experience necessary to successfully reach a goal or
complete a task. Studies and test scores have shown that women and men have the same level of
science and math skills, the basic skill sets required to study engineering. However, while
women’s skill levels did not differ from those of men, women self-reported lower competency
on basic engineering skills and knowledge, problem-solving ability, and engineering abilities.
The self-reporting of low competency greatly impacts their self-efficacy in engineering (and
STEM subjects in general), making women much less likely to pursue these fields. Thus, it is
highly important to provide a penalty-free environment for young women in STEM – where
mistakes are allowed and encouraged – in order to foster their self-efficacy in these subjects.
On the other hand, some sessions had a much different environment. These sessions were
quiet and reserved: not many questions were asked, and those that were asked came out as timid
and reluctant. After being asked a question, rather than encouraging students to try to solve it on
their own or giving them the tools to find an answer, the facilitator would do it for them.
For instance, the soldering workshop had a reserved environment. The campers were
reluctant to admit they were having a problem. This is most likely due to the fact that there was
no active learning component to the task: the facilitator was simply giving them the answers
rather than empowering the campers to think for themselves and come up with a possible
solution. When they raised their hand and admitted they needed help, the facilitator often took
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their soldering gun into his own hands and worked for them for a bit, then returned the tools to
the camper. These actions did not empower the campers to find a solution on their own; instead,
the approach left them helpless to complete the task themselves. As stated previously in the
research by R.M. Marra, young women in engineering and STEM are already self-reporting low
levels of competency in these subjects. By taking the tools away and solving the problem for
them, the facilitator was diminishing any sense of self-efficacy they had developed in soldering.
The astronomy workshop also had a reserved environment while filling out their star charts.
Many of the campers were confused where and how to locate the North Star, but they seemed
reluctant to ask the facilitator. If they did ask, then the facilitator simply pointed the North Star
out on their screen. Once again, the campers were not empowered to figure it out by themselves,
diminishing their self-efficacy and making them less likely to pursue these subjects.
There are several limitations in my observations. First, I only attended Camp GEMS for a
fraction of the camp duration. I spent several hours there during their morning sessions; however,
this camp is four days long and held every year. During my time, I did not see all the sessions
being offered. Also, there was a different set of campers at each workshop I attended. While the
environment was most likely set by the facilitator, each room dynamic was also determined by
the group of campers attending that session at the time. Each camper and each group of campers
has their own unique personality and dynamic, which also influences the environment.
Furthermore, the camp is open to both seventh and eighth graders, meaning if a student attends
the camp in seventh grade, then she can return to Camp GEMS the following year and attend for
a second time. Returning campers may feel more comfortable in the environment, making them
more likely to engage and interact with the sessions offered. Finally, I attended Camp GEMS in
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engagement.
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Organization:
Aspects of the schedule were conducive to the goals of Camp GEMS, which are stated by
camp director Laurie Laird to be: (1) introducing seventh and eighth grade girls to careers in
science, math, and STEM, (2) providing those girls role models of faculty who have successful
STEM careers, and (3) collaborating with other girls who have similar interests to them.
The schedule certainly allows the campers to be introduced to a variety of STEM
subjects, such as chemistry, math, and different types of engineering. It also introduces the
campers to several STEM careers such as nursing, pharmacy, forensic science, and, once again,
engineering. Furthermore, the leisurely activities in the evenings such as swimming, hiking, and
a movie night promote bonding and collaboration with other campers who would have similar
interests in STEM.
However, issues crop up regarding the goal of “providing girls role models of faculty
who have successful STEM careers.” The faculty at Camp GEMS consists primarily of
professors at Ohio Northern University in the field of the chosen workshop. Therefore, the
faculty have successful STEM careers and have the ability to serve as role models. However, the
majority of the faculty are male, which leads to the question: are they actually functioning as role
models?
A study by Roxanne Hughes focuses on middle school girls and their STEM identity after
attending an informal STEM camp. STEM identity is defined according to three key areas: (1)
interest in STEM topics and careers, (2) self-concept as it relates to STEM domains (i.e., a
student must believe he or she can be successful in this field), and (3) the influence of role
models on students’ perceptions of STEM. The study concludes that middle school girls’ interest
in STEM is most affected by exposure to different STEM activities and female role models. In
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another study by Faik Karatas, middle school students were asked to draw a picture of an
engineer: all but one student drew a male figure. The authors of the study attribute this to the
lack of female role models in the engineering field.
Role models are also important in terms of self-efficacy. As mentioned above in R.M.
Marra’s research, there are four main sources of self-efficacy. The third, vicarious experiences,
occur when a person experiences a task by observing someone else engage in the task, and this is
the most highly valued source of self-efficacy for women. The person being observed must be
relatable in some way to the observer, suggesting a correlation between the low number of
female faculty in engineering and the low number of women who pursue careers in this field.
That being said, the predominantly male faculty at Camp GEMS could be problematic.
While there is nothing inherently wrong with male role models, they often leave young women
with a lack of connection to them. Young girls need to see a person who acts as a placeholder for
themselves: they need a person with whom they can identify. Otherwise, their self-efficacy lacks
the opportunity to develop through vicarious experiences and they are thus less likely to pursue
STEM subjects and careers.
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Relationships:
A positive interaction is defined as an interaction that does not negatively impact a
camper’s self-confidence or self-efficacy in STEM subjects. Once again referring to R.M.
Marra’s research, social persuasion is a source of self-efficacy. This implies positive or negative
social interactions can positively or negatively impact women’s self-efficacy in STEM subjects,
respectively. Therefore, positive social interactions are an important aspect in encouraging
women to pursue STEM fields and careers.
There are plenty of opportunities for positive interactions among attendees. The breakout
sessions utilize small groups, allowing the campers to collaborate and work together. The
facilitators often encourage campers to offer suggestions and opinions, which allows
opportunities for positive and constructive interactions. Small groups are conducive to positive
interactions, as stated in a study by Noreen Webb. The study claims that while working in small
groups, students are more likely to give and receive help, with both types of interactions
increasing student learning. The students giving help reinforce the ideas in their own mind,
helping them to remember the concepts, while the students receiving help receive it from a nonthreatening source (a peer), allowing them to continue to learn in an environment with positive
interactions, building their self-confidence and self-esteem in the subject.
There are also ample opportunities for positive interactions between attendees and staff.
Camp GEMS limits attendance to 72 girls and the entire group is further broken into their
breakout groups for each session. The cap of 72 allows the campers to be divided into 6 groups
and rotate through the workshops. This leads to a student-faculty ratio of 12:1, which, as
discussed in an article by The National Council of Teachers of English, can be very beneficial to
students. It states that students in small classes (defined to be 20 students or less) perform better
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in all subjects and on all assessments when compared to their peers in larger classes. In addition
to positive academic performance, students also tend to be more engaged in smaller classes.
They talk and participate more, and they are much more likely to interact with the teacher rather
than listen passively. While better academic performance and active engagement are not directly
related to the topic of this research, these factors are important aspects of self-efficacy. As
discussed in the Environment section, developing self-efficacy contributes to a higher chance of
students continuing to study a subject. Therefore, the 12:1 student-faculty ratio at Camp GEMS
is a calculated and beneficial measure taken to increase positive relationships between students
and faculty, as well as increase camper engagement.
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Staffing:
A staff member is considered qualified if they are supportive of the program’s goals,
have a degree of expertise in their field, and are able to incite enthusiasm about the topic they are
presenting. While the faculty is, in fact, paid for their time and working is not on a volunteer
basis, it can still be inferred that those opting to work over the summer most likely support Camp
GEMS and its goals. The faculty at Camp GEMS are all professors in their field, so they have the
expertise to be considered qualified. The faculty able to incite enthusiasm about their topic
directly correlates to the workshops with a positive and nurturing environment, as discussed in
the Environment section.
The faculty at Camp GEMS were well-qualified to teach their subjects, but they lacked
an element of diversity. In a study by Patrice Buzzanell, women (both white women and women
of color) in the engineering field were paired with a mentor at their workplace. The women
reported that they felt isolated even though they had been paired with a mentor. These feelings of
isolation were due to being an “outsider” in terms of gender and/or race. This study highlights
the importance of diversity – both in gender and race – in order for more women to feel
comfortable in engineering and STEM fields. The lack of diversity in staff at Camp GEMS may
have led the campers to feel similarly in terms of isolation. Therefore, creating a more diverse
staff should be a priority for this camp.
In spite of the lack of diversity, the faculty worked to understand attendees’ needs. As
discussed in a study by C.M. Jagacinski, women in engineering and STEM courses show lower
competence perceptions and greater engagement in avoidance goals than their male counterparts.
“Avoidance goals” are characterized by attempting to avoid failure rather than trying to achieve
success. This is derived in part from their fear of failure, suggesting a less pleasant academic
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experience than men in engineering. This study shows that while women in engineering are
performing as well as the men, they still rate their abilities lower.
The faculty at Camp GEMS worked to support the needs of attendees by attempting to
dispel their fear of failure. As previously discussed, some faculty provided an environment that
allowed for mistakes without penalty. By supporting campers in this way, they become less
likely to be driven by a fear of failure and more likely to strive for success. Subsequently, they
become more likely to pursue STEM fields and persevere through any failures they may
encounter, such as a difficult class or a low grade.
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Activities:
Exposing campers to a variety of STEM subjects is an important aspect of the camp. A
study by Roxanne Hughes, previously mentioned, focuses on middle school girls and their
STEM identity after attending an informal STEM camp. STEM identity is defined according to
three key areas: (1) interest in STEM topics and careers, (2) self-concept as it relates to STEM
domains (i.e., a student must believe he or she can be successful in this field), and (3) the
influence of role models on students’ perceptions of STEM. The study concludes that middle
school girls’ interest in STEM is most affected by exposure to different STEM activities and
female role models.
In short, STEM identity is how a student connects themselves to the world of STEM. If
one does not have a STEM identity, then one is not connected with the subjects and careers of
these areas. Therefore, in order to encourage young girls to pursue STEM, it is crucial to foster
and build their STEM identity.
Due to the fact that STEM identity is highly affected by exposure to different STEM
activities, it is of utmost importance to offer a myriad of different activities. Exposure to these
activities fosters young women’s connection to STEM subjects and makes the campers more
likely to ultimately pursue these fields. Furthermore, by offering a variety of activities, it
increases the chance of a camper connecting with a particular subject. It is unlikely that every
camper would feel a connection or be drawn to every subject they explore at Camp GEMS. By
exploring a vast array of topics, they are more likely to pique their interest in a STEM subject.
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Engagement:
Active engagement is an important aspect of learning. As stated by Peter Lorain, learning
is superficial until the learner is actively engaged. When actively engaged, students better
process what is being taught and retain that information. Active engagement leads to selfquestioning, deeper thinking, and problem solving. Engagement strategies like repetition, trial
and error, and posing questions move the brain into active and constructive learning, which leads
to higher student achievement. As previously mentioned, a study by C.M. Jagacinski shows that
women in engineering and STEM courses have lower competence perceptions than men. This
means that women in engineering self-report their abilities as lower than men. Therefore, it is
important to actively engage young women in STEM activities to boost their self-confidence,
which tends to be low. If their self-confidence increases from the active participation and
engagement, then they become more likely to pursue these subjects and careers.
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Program Growth/Evaluation:
Camp GEMS lacks a formal mission or vision statement. An article written by Neil
Kokemuller explains the importance of a company or program’s mission statement, as it
essentially is its statement of purpose that serves as a guide for all the program’s decisionmaking. It helps workers within the organization know what decisions and tasks best align with
the values of the program, and it offers insight into what the leaders view as the primary purpose
of the program. A mission statement is important to organizational planning, or the development
of short and long-term goals. Therefore, lacking a formal mission or vision statement is
ultimately detrimental to the continued growth of Camp GEMS.
The current plan for growth involves the camp director and supporting faculty reading the
evaluations students and staff fill out at the end of camp each year, which can be seen in the
Appendix. They read the comments and implement any changes they deem necessary. However,
there is no formal compilation process for the data they collect from the evaluations (at least,
there is no publicly available information): they do not publish a report or compile a document.
While completing and analyzing the evaluations is a good start, Camp GEMS is lacking a more
robust evaluation process, which is harming the program’s long-term growth.
Recommendations: The faculty who work at Camp GEMS are professors or other faculty
of Ohio Northern University; thus, their primary responsibilities are outside the camp. This
means Camp GEMS does not have faculty who can prioritize the camp and dedicate time to its
growth. It would be advisable to hire an intern, student worker, or other employee whose primary
responsibility is facilitating the evaluation process at Camp GEMS, thus helping to ensure longterm growth and prosperity for the program. While this would be an additional expense, it seems
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IV. Data Collection
Women in STEM
Environment:
The physical location of Women in STEM was safe; it took place on the Bowling Green
State University campus in Bowling Green, Ohio. The event was held on a weekday in October,
which means regular traffic and crowds were present, but it was still an overall sheltered
environment. The majority of the breakout sessions took place in a single building; for the
sessions hosted in a different building, volunteers and chaperones accompanied the attendees to
ensure everyone arrived safely and on time.
The session entitled “Engineering Design and Rockets” focused mostly on mechanical
engineering (building model rockets with various supplies and testing them), and the
environment was one that was open to questions. The campers felt free to ask questions among
themselves, such as, “What could we do to make our rocket launch farther?” The facilitators
were encouraging campers to continue trying and testing designs until they found one they
thought would work the best. There was an abundance of materials, allowing for mistakes and
re-dos.
At the “Engineers Solving Problems with Whirlpool” session, the attendees worked in
pairs to design an efficient assembly line prototype, which is a task that spans many engineering
and related fields. Once again, attendees felt open to collaborate and ask questions about their
design, such as “What would happen if we switched these two items’ order?”
The session “Heart Rate and Balance” focused on exercise science and the connection
that can be found between balancing on one foot and one’s heart rate. The facilitator did not
seem confident in the presentation, which led to a reserved environment. The attendees were

YOUNG WOMEN IN STEM

35

hesitant to ask questions and participate, and questions that the facilitator asked often went
unanswered. However, once the attendees were asked to physically get up and test out the
correlation between balance and heart rate, the environment improved because active
engagement was used.
During the session “Design, Durability, and Dollars,” the attendees were challenged to
build a structure from different paper materials to hold as many textbooks as possible. As an
additional challenge, each material was assigned a price and the attendees were challenged to
have the lowest cost as well as the strongest structure. The environment was one of friendly
competition: attendees were collaborating and asking questions and making statements such as
“Do we really need that material? It costs a lot and I don’t think it will help us much.” There
were plenty of materials, so attendees did not have to worry about making mistakes.
The session entitled “Animals in Motion” had an environment that was open to questions.
At this session, attendees used Texas Instruments calculators that attached to a mobile rover base
to determine the type of animal it was. (For a better sense of the task, see Appendix: “DichotoMe? Using the TI-Innovator Rover.”) The facilitator helped attendees figure out the technology
but did not simply do the task for them; the facilitator encouraged the attendees to problem solve
and reach a solution on their own.
At the session “Become a Mathemagician!,” attendees picked a card and one of the
facilitators was able to guess which card had been chosen through the use of patterns. The
environment was one that was open to questions and mistakes. The attendees guessed their
patterns out loud and did not receive any sort of penalty if they were wrong; they were simply
encouraged to keep guessing and trying to solve the pattern.
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Organization:
Women in STEM followed a schedule, which can be found in the Appendix as “Women
in STEM Schedule.” An abundance of sessions were offered, but each group only attends three
sessions, which are chosen for them by NWO staff (the organization which hosts Women in
STEM). At the time I was present, the schedule was being followed. An NWO employee
explained that the schedule is strictly adhered to and would only change if something unexpected
and drastic occurred, such as a presenter being unable to attend. Volunteers are present to escort
groups between sessions; therefore, time is not spent searching for the next session.
The program’s mission statement is “Empowering young women in science, technology,
engineering, and mathematics. Fostering confidence and inspiration.” The schedule provides an
abundance of sessions in science, technology, engineering, and mathematics, but each group only
has the opportunity to attend three sessions. Therefore, the schedule has the potential to promote
the program’s goals, which is considered further in the Discussion section.
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Relationships:
A positive interaction, for the purposes of this study, is defined as an interaction that does
not negatively impact a camper’s self-confidence or self-efficacy in STEM subjects.
At Women in STEM, there are plenty of opportunities for positive interactions among
attendees. All of the sessions utilized small groups (the schools brought anywhere from 10-20
students each and they remained with their classmates for each session). Furthermore, within the
sessions, the attendees usually worked in small groups of two to four. For example, the attendees
worked in pairs during the sessions “Engineering Design and Rockets,” “Engineers Solving
Problems at Whirlpool,” and “Animals in Motion,” and in teams of four during “Design,
Durability, and Dollars.” They would ask each other questions such as “What would happen if
we used rolled up newspaper for this design?” which opens the door to a thought-provoking,
positive interaction where the attendees debate and collaboratively come to a conclusion. They
were encouraged to offer their suggestions and opinions to work toward a common goal,
allowing for positive collaboration to occur.
There are also ample opportunities for positive interactions between attendees and staff.
Women in STEM uses small groups of 10-20 campers for their breakout sessions, allowing each
camper the opportunity to speak to the facilitator and ask any questions they may have. For
instance, many attendees had an opportunity to ask the facilitator(s) for their feedback on their
tasks they were working on, allowing for positive and one-on-one communication between
student and teacher.
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Staffing:
A staff member is considered qualified if they are supportive of the program’s goals,
have a degree of expertise in their field, and are able to incite enthusiasm about the topic they are
presenting. The presenters at Women in STEM volunteer their time and most have to take a day
off work or class to be there, so it can be inferred that those who choose to be there support
Women in STEM and its goals. Furthermore, in order for a staff member to be qualified, they
must have some degree of expertise in the workshop they run, given the specificity of topics
presented. The presenters at Women in STEM consist of professionals from the given session
topic, ranging from university professors to full-time employees (for example, an Associate
Professor from the University of Michigan Medical School had a session on genetics, while
representatives from Texas Instruments (TI) had a session that utilized TI technology and
calculators). Therefore, they are certainly qualified to lead a session at Women in STEM, given
that their full-time careers are in these fields and they have an abundance of experience with
these topics. The presenters able to incite enthusiasm about their topic directly correlates to the
workshops with a positive and nurturing environment. The facilitators in these workshops were
encouraging the campers to continue trying until they completed the task at hand. Campers were
allowed time to make mistakes and correct them without penalty.
Women in STEM had exclusively women presenting material (although sometimes a
male was listed as a co-presenter, implying they likely had a role in the presentation of material
as well). Given the sheer number of sessions at Women in STEM and the fact that I only had the
opportunity to attend a small portion of them, it is difficult to asses the level of diversity present.
At the sessions I attended, only one presenter was a woman of color.
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During the sessions, the campers often sought out reassurance from the facilitators
through the questions they asked. For example, in the sessions where a physical object was built,
the campers worked among themselves to brainstorm their designs, but then often asked the
facilitator “Would this work?” Rather than directly answering their question with a “yes” or
“no,” the facilitator would tell them to go test their design and find out on their own. This
supported the campers’ need for an answer but also supported the need to empower them to find
it on their own.

YOUNG WOMEN IN STEM

40

Activities:
There is a myriad of different activities offered. The “Women in STEM Schedule” in the
Appendix shows all the workshops offered and their scheduled times. They include a large
variety of different STEM subjects, such as environmental science, agriculture, mathematics,
occupational therapy, exercise science, civil and mechanical engineering, genetics, computer
programming, paleontology, astronomy, physics, geology, herpetology, and visual
communication technology. The sessions offered are all-encompassing of STEM subjects. The
opening ceremony was hosted by Imagination Station (a local, kid-friendly, and interactive
science lab) where the attendees witnessed chemical reactions resulting in balloons popping,
sparks igniting, and bubbles overflowing.
All of the workshops and the opening ceremony were designed to support the academic
growth of the attendees, allowing them to explore and learn about various STEM fields. By
having structured activities designed to highlight the important aspects of each field, it allows the
campers to further their cognitive development and understanding of each subject, which is
further examined in the Discussion section.
As mentioned previously, the program’s goals are to empower young women in science,
technology, engineering, and mathematics, as well as to foster confidence and inspiration.
Therefore, the activities are conducive to the program’s goals by introducing young girls to
STEM subjects and the activities at each session strive to foster confidence and inspiration in the
attendees.
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Engagement:
All of the workshops were designed to have attendees actively engaged in the activities.
Every workshop had a hands-on component, from building model rockets at the “Engineering
Design and Rockets” session, to exploring Texas Instruments technology in the “Animals in
Motion” session, to looking for patterns in “Become a Mathemagician!” In order to participate in
each session, it was inevitable that the campers would be actively engaged.
In terms of schedule flexibility, there is virtually none: each group is assigned which
three sessions they will attend. They do not attend every session offered at Women in STEM,
only the three they are assigned. However, focusing on the sessions they go to, the attendees
have choice. In the sessions in which something was designed and built, the campers exercised
choice in what design to construct, what materials to use, how to build their design, and how
often to test it, as demonstrated in the “Engineering Design and Rockets” session. During these
workshops, attendees are also asking relevant questions, as detailed in the Environment section.
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Program Growth/Evaluation
Women in STEM’s mission statement is “Empowering young women in science,
technology, engineering, and mathematics. Fostering confidence and inspiration.”
At the end of the program, attendees fill out an evaluation form, which can be seen in the
Appendix as “Women in STEM 2017 Overall Evaluation.” In this, they rate each workshop they
attended and several other aspects of the program, including the opening ceremony, lunch, and
closing ceremony. They also rate how interested they are in STEM subjects before and after the
Women in STEM program.
The presenters also fill out evaluations, which can be seen in the “Women in STEM 2017
Evaluation Report” in the Appendix. This evaluation asks them to rate the registration process,
length of sessions, and how worthwhile they felt their participation was.
The aspect not being evaluated is the level of satisfaction that each group felt toward
which sessions they were able to attend. This is not being evaluated because NWO staff claims
that, for one of the years, they attempted to let the schools have some input on which sessions
they would like to attend, but it turned into a “scheduling nightmare” and they no longer let the
schools have any input. This is further discussed in the Organization section.
The data from these evaluation forms is then compiled into their annual Evaluation
Report, which is available for viewing in the Appendix. This report shows the percentages of
how the attendees rated their time at Women in STEM, the ethnic breakdown of attendees, and
the subjects covered by the presentations.
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V. Discussion
Women in STEM
Environment:
As discussed for Camp GEMS, the majority of sessions that had a comfortable and
nurturing environment utilized a plan-test-improve cycle, meaning the attendees were able to
first plan their intended creation, build it, test it, make improvements and corrections, then test it
again. These sessions had an environment that allowed mistakes and subsequent corrections to be
made, and one in which the attendees felt comfortable to ask questions and offer suggestions.
This was true for “Engineering Design and Rockets,” “Animals in Motion,” “Engineers Solving
Problems at Whirlpool,” and “Design, Durability, and Dollars.” However, there were also
sessions with a similar positive environment that did not use this cycle. For instance, “Become a
Mathemagician!” had a nurturing environment that allowed for mistakes but there was no object
to be built, only a pattern to solve. In some sense, nevertheless, this is still a plan-test-improve
cycle that occurs intangibly: attendees form a pattern in their mind (plan), say their pattern out
loud (test), then reevaluate if it is wrong (improve). As previously mentioned, R.M. Marra’s
research highlights the importance of a penalty-free environment – where mistakes are allowed
and encouraged – in order to foster young girls’ self-efficacy in these subjects.
The “Heart Rate and Balance” session had an unforthcoming environment. Rather than
having a penalty-free environment for mistakes, there was often only one right answer to
questions, which made the attendees reluctant to answer in case they were wrong. Whenever the
attendees could not get an answer right, the facilitator simply told them the answer. They were
not empowered to figure it out by themselves, potentially diminishing their self-efficacy and
making them less likely to pursue these subjects. The presenter was a BGSU exercise science
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student who did not seem comfortable presenting her material. She lacked confidence, which
most likely led to the unforthcoming environment.
There are several limitations in my observations. First, I only attended Women in STEM
for a portion of the event duration. I spent several hours there during the opening ceremony and
their first session; however, this event has the girls attend three different sessions and it is held
every year with different sessions. During my time, I did not see all the sessions being offered.
Also, there was a different set of campers at each workshop I attended. While the environment
was most likely set by the facilitator, each room dynamic was also determined by the group of
campers attending that session at the time. Each camper and each group of campers has their
own unique personality and dynamic, which also influences the environment. Furthermore, the
camp is open to middle school students, meaning if a student attends the camp in a younger
grade, then they can return to Women in STEM the following year and attend several times.
Returning campers may feel more comfortable in the environment, making them more likely to
engage and interact with the sessions offered. Finally, I attended Women in STEM in the
morning during their first session, and the early time of day may have also impacted campers’
enthusiasm and engagement.
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Organization:
The schedule had the potential to be conducive to the goals of Women in STEM, which
are to empower young girls in science, technology, engineering, and mathematics, as well as to
foster confidence and inspiration.
The schedule offers a large variety of different STEM subjects, such as environmental
science, agriculture, mathematics, occupational therapy, exercise science, civil and mechanical
engineering, genetics, computer programming, paleontology, astronomy, physics, geology,
herpetology, and visual communication technology. The sessions offered are all-encompassing
of STEM subjects; however, each group only gets to attend three sessions. On top of that, the
sessions are chosen by NWO staff rather than the groups choosing which sessions they want to
attend. As mentioned in the Environment section, some sessions were more engaging and
inspiration-inducing than others.
NWO staff claims that, for one of the years, they attempted to let the schools have some
input on which sessions they would like to attend, but it turned into a “scheduling nightmare.”
While they did not give specifics, there are several reasons it may have been a hectic scheduling
scenario. First, this may point to Women in STEM not being prioritized by the staff. As
mentioned as a hinderance in the Program Growth section for Camp GEMS, the staff most likely
have their primary responsibilities outside of the camp or program. This means Women in STEM
does not have staff who can prioritize the program and dedicate time to optimizing its vision
statement. Similarly, it may be a sign of a lack of resources (not enough employees, time, etc.). If
this is the case, then it would be advisable to hire an intern, student worker, or other employee
whose primary responsibility is facilitating the scheduling of Women in STEM, therefore
empowering young girls in science, technology, engineering, and mathematics to the fullest
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extent of their ability. While this would be an additional expense, it seems a small price to pay
for the growth of the program and the contribution to women pursuing STEM fields.
Having the sessions pre-chosen for the groups could potentially be a disservice to the
students who attend, who may be interested in other topics but never get the chance to
experience them at this event. The teachers hand-pick which students to bring to this event, and
they very well may choose students whose interests lie in a particular subject area. However,
since the teachers do not get a say in which sessions their students will attend, the students could
leave the event uninspired and unfulfilled.
On the other hand, given the variety of subjects offered, the schedule does, in fact, strive
to empower young girls in STEM, which is stated as a program goal. Furthermore, all presenters
were female, providing the students with role models. As discussed in Camp GEMS’s
Organization section, role models are an important aspect of self-efficacy which in turn
contributes to women pursuing STEM.
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Relationships:
A positive interaction is defined as an interaction that does not negatively impact a
camper’s self-confidence or self-efficacy in STEM subjects. As previously mentioned by R.M.
Marra’s research, social persuasion is a source of self-efficacy, indicating the importance of
positive social interactions with respect to encouraging women to pursue STEM fields and
careers.
There are plenty of opportunities for positive interactions among attendees. The breakout
sessions utilize small groups of 2 to 4, allowing the campers to collaborate and work together.
The facilitators encourage campers to offer suggestions and opinions, which allows opportunities
for positive and constructive interactions. As already discussed, a study by Noreen Webb
explains the link between small groups and positive interactions between students. Small groups
help build student self-confidence and self-esteem in the subject at hand.
There are also ample opportunities for positive interactions between attendees and staff.
Women in STEM limits each school to bringing up to 20 students. Each session had two
facilitators, which led to a maximum student-faculty ratio of 10:1, which, as previously discussed
in an article by The National Council of Teachers of English, can be very beneficial to students
by increasing their self-efficacy. Developing self-efficacy contributes to a higher chance of
students continuing to study a subject. Therefore, the 10:1 student-faculty ratio at Women in
STEM is an intentional and beneficial measure taken to increase positive relationships between
students and faculty, as well as increase engagement among attendees.
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Staffing:
A staff member is considered qualified if they are supportive of the program’s goals,
have a degree of expertise in their field, and are able to incite enthusiasm about the topic they are
presenting. The presenters at Women in STEM volunteer their time away from work or class to
be there, so it can be inferred that those opting to present support Women in STEM and its goals.
The presenters at Women in STEM consist of professionals in their field, so they have the
necessary expertise to be considered qualified. The faculty able to incite enthusiasm about their
topic directly correlates to the workshops with a positive and nurturing environment, as
discussed in the Environment section.
The presenters at Women in STEM were well-qualified to teach their subjects and they
were exclusively women presenting material. Given the sheer number of sessions at Women in
STEM and the fact that I only had the opportunity to attend a small portion of them, it is difficult
to asses the level of diversity present. At the sessions I attended, only one presenter was a
woman of color. As previously mentioned for Camp GEMS, a study by Patrice Buzzanell
highlights the importance of diversity – both in gender and race – in order for more women to
feel comfortable in engineering and STEM fields. Therefore, if not already, it is important for
Women in STEM to have a diverse set of presenters.
Nonetheless, the faculty worked to understand attendees’ needs. As discussed in a study
by C.M. Jagacinski, women in engineering and STEM courses show lower competence
perceptions and greater engagement in avoidance goals than their male counterparts, which are
characterized by attempting to avoid failure rather than achieve success. The presenters at
Women in STEM worked to support the needs of attendees by attempting to dispel their fear of
failure. As previously discussed, some faculty provided an environment that allowed for
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mistakes without penalty. By supporting campers in this way, they become less likely to be
driven by a fear of failure and more likely to strive for success. Subsequently, they become more
likely to pursue STEM fields and persevere through any failures they may encounter.
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Activities:
Exposing attendees to a variety of STEM subjects (as discussed in the Data Collection) is
an important aspect of the program. A study by Roxanne Hughes, which is further discussed in
the Camp GEMS Activities section, focuses on middle school girls and their STEM identity, and
it concludes that middle school girls’ interest in STEM is most influenced by exposure to
different STEM activities and female role models. In short, STEM identity is how a student
connects themselves to the world of STEM. In order to encourage young girls to pursue STEM,
it is crucial to foster and build their STEM identity by exposing them to a variety of activities.
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Engagement:
Active engagement is an important aspect of learning. As stated by Peter Lorain
previously, learning is superficial until the learner is actively engaged. When actively engaged,
students experience better processing in what is being taught and better retain that information.
Active engagement leads to self-questioning, deeper thinking, and problem solving. Engagement
strategies like repetition, trial and error, and posing questions–like those demonstrated in the
sessions–move the brain into active and constructive learning, which leads to higher student
achievement. As previously mentioned, a study by C.M. Jagacinski shows that women in
engineering and STEM courses have lower competence perceptions than men, meaning that
women in engineering self-report their abilities as lower than men. Therefore, it is important to
actively engage young women in STEM activities to boost their self-confidence, which tends to
be low. If their self-confidence increases from the active participation and engagement, then they
become more likely to pursue these subjects and careers.
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Program Growth/Evaluation:
Women in STEM has a formal mission statement, which serves as a guide for all of the
program’s decision-making: “Empowering young women in science, technology, engineering,
and mathematics. Fostering confidence and inspiration.” The mission statement helps workers
within the organization know what decisions and tasks best align with the values of the program,
and it offers insight into what the leaders view as the primary purpose of the program. The
program aligns to this by offering an abundance of sessions in STEM activities, which allows for
a higher chance of students connecting to a particular subject and fostering their confidence and
inspiration in it.
The current plan for growth involves compiling the data from evaluations to produce the
Evaluation Report, which is available to the public. The report is complete with all the data from
attendees and presenters, as well as recommendations for the following years.
The plan for continued growth at Women in STEM is holistic and all-encompassing, and
the staff is making worthwhile use of the data they collect but compiling it into the annual
Evaluation Report, which is used to plan for the upcoming year.
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VI. Conclusion
Both Camp GEMS and Women in STEM have their individual strengths and weaknesses,
which have been shown and discussed. Because of their varying structures, it is difficult to
directly compare the two programs. The factors considered in this study lend some insight on the
effectiveness of each program based on the program’s environment, organization, relationships,
staffing, activities, engagement, and program growth and evaluation. However, given all of that,
there is nonetheless no existing data on whether the students who attend these programs go on to
study or work in STEM fields, thus making it impossible to draw an authoritative conclusion on
whether or not these programs are ultimately effective.
In order to increase any chance of effectivity, there are several recommendations for both
programs. For the activities, organizers should ensure that a large variety of different subjects are
being introduced to the attendees, and make sure each attendee gets to experience each subject.
That way, students who may be interested in niche topics get the chance to experience them at
this event, or they may find new interest in a topic they were not previously interested in. For the
staff/presenters, organizers should employ people who are enthusiastic about their subject matter
and will be able to foster inspiration and enthusiasm in the students. Presenting effectively is a
skill that can be learned, so for any staff that may be lacking this ability, perhaps a training
seminar would be worthwhile. Furthermore, organizers should ensure that a diverse staff is
present—in terms of gender, race and ethnicity, age, ability/disability, cultures, etc. Diversity is
important because the staff acts as role models to the attendees, and a lack of diversity in staff
may lead the attendees to feel a sense of isolation.
Both programs strive to interest young girls in science, technology, engineering, and
math, which is a worthy and necessary goal. The reasons for a lacking representation of women
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in STEM fields is multi-faceted and complex, but Camp GEMS and Women in STEM strive to
overcome some of those hurdles and foster interest and engagement for the future generation of
women in STEM.
When I began this project, I knew that the tumultuous history (and present state) of
women in engineering and STEM fields has led to lack of women in these fields. I set out to
answer the following question: What can be done to encourage more women to pursue STEM
fields? Throughout my time researching this question, I have learned that there exists an
abundance of outreach programs targeted toward interesting more women in STEM, such as
CODE4her, Falcon BEST Robotics, and Be Wise Camp. While my limited time and resources
only allowed for the analysis of two programs, I would be interested to learn about the
effectiveness of other outreach programs, whether geared toward the middle school, elementary
school, high school, or secondary education age group.
Avenues of future research may include outreach programs targeted toward other age
groups or coeducational programs. There variables may influence their effectiveness in terms of
encouraging women to pursue STEM and should be explored to a greater extent.
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VIII. Appendix

Women in STEM Schedule
Session 1
9:55–10:40 AM
Michelle Grooms
(Texas Instruments)
Animals in Motion

Session 2
10:50–11:35 AM
Michelle Grooms
(Texas Instruments)
Animals in Motion

Session 3
11:45–12:30 PM
Jennifer Elsworth
(Metroparks
Toledo)
Environmental
Careers

Session 4
12:40–1:25 PM
Jennifer Elsworth
(Metroparks
Toledo)
Environmental
Careers

Vicki Abrams Motz
(Ohio Northern
University)
Medicines from
Plants

Janet Weygand
(Whiteford
Agricultural
School) Repurpose
or Reuse – When
Recycle is not an
Option
Chelsea Caswell
(BGSU)
Become a
Mathemagician

Claire Newcomb
(BGSU)
Heart Rate and
Balance

Karen Karl
(Lathrop)
Design, Durability,
and Dollars

Room
BTSU 201A

BTSU 201B

Eva Bradshaw
(National Center
for Women &
Information
Technology)
Women in STEM:
Past, Present, and
Future

Renee Bissett
(Fremont City
Schools)
Discover Owl
Pellets
Janet Weygand
(Whiteford
Agricultural
School) Repurpose
or Reuse – When
Recycle is not an
Option
Eva Bradshaw
(National Center
for Women &
Information
Technology)
Women in STEM:
Past, Present, and
Future
Jeanne Matthews
Jeanne Matthews
(Matthews
(Matthews
Integrative
Integrative
Therapies)
Therapies)
The Many Faces
The Many Faces
of Occupational
of Occupational
Therapy
Therapy
Karen Karl
Michelle Grooms
(Lathrop)
(Texas Instruments)
Design, Durability, Animals in Motion
and Dollars

BTSU 202A

BTSU 202C

BTSU 202B

BTSU 207

BTSU 208

Monica Marvin
(University of
Michigan)
Genetics and
Genomics
Jodi Haney (Xcite
Learning &
Maumee Greens)
Mighty
Microgreens:
Plant, Grow,
Harvest, Eat,
Learn!

Maureen Davis
(Challenger
Learning Center of
Lake Erie)
Engineering
Design and
Rockets!
Nori Wilkins
(Whirlpool
Corporation)
Engineers Solving
Problems at
Whirlpool

Kate Dellenbusch
(BGSU Physics &
Astronomy)
Planetarium

Donna Farland
Smith (The Ohio
State University)
Eureka!
Jodi Haney (Xcite
Learning &
Maumee Greens)
Mighty
Microgreens:
Plant, Grow,
Harvest, Eat,
Learn!

Nori Wilkins
(Whirlpool
Corporation)
Engineers Solving
Problems at
Whirlpool

Donna Farland
Smith (The Ohio
State University)
Eureka!

BTSU 228

Jessica Stacy (The
Andersons, Inc.)
Be a Plant
Scientist for a Day

Jessica Stacy (The
Andersons, Inc.)
Be a Plant
Scientist for a Day

BTSU 227

Caitlyn Carter
(Imagination
Station)
Marble Machines
Sharon Cichocki
(Texas Instruments)
Designing Your
Coat of Arms by
Coding
Maureen Davis
(Challenger
Learning Center of
Lake Erie)
Engineering
Design and
Rockets!
Nori Wilkins
(Whirlpool
Corporation)
Engineers Solving
Problems at
Whirlpool

Caitlyn Carter
(Imagination
Station)
Marble Machines
Sharon Cichocki
(Texas Instruments)
Designing Your
Coat of Arms by
Coding
Corrine Lochtefeld
(DGL Consulting
Engineers)
Paving the Road
to Your Future

BTSU 308B

Heidi Reger
(University of
Toledo)
How Architecture
Design Uses
STEAM!
Michael Sandy
(University of
Dayton)
Hunting for
Fossils in the
Classroom

BTSU 308A

BTSU 314

BTSU 315

BTSU 316

Planetarium

Peg Yacabucci
(BGSU Geology)
Geology

Overman 183
Alexis Ostrowski
(BGSU)
Physics

Resmi Krishnan
(BGSU)
Applied
Engineering
Kim Fleshman
(BGSU Collab Lab)
Technology

Overman 132
TB 123

Kim Fleshman
(BGSU Collab Lab)
Technology

Library 122
Donna Trautman
(BGSU)
Visual
Communication
Technology
Eileen Underwood
(BGSU)
Herpetology

Jadwiga Carlson
(BGSU)
Computer
Programming

TB 232

LSC 222
Hayes 020

Women in STEM 2017 Overall Evaluation
Thank you for attending the 2017 Women in STEM at BGSU! We are glad you were part of this event!
Please take a few minutes to answer the following questions and tell us what you thought about the event.
We appreciate your cooperation! Thank you for your assistance in improving Women in STEM.

School: «School_in_Session»

Grade:__________________

Please answer the questions below for each session you attended. Read each
statement carefully. Then, select the one choice that best matches your opinion of
the statement. There are no right or wrong answers. We only want to know your
opinion.
«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)

We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

No, Not
at All

No, Not
Really

Yes,
Kind of

Yes, For
Sure

«Next Record»«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)

We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

No, Not
at All

No, Not
Really

Yes,
Kind of

Yes, For
Sure

«Next Record»«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)

We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

No, Not
at All

No, Not
Really

Yes,
Kind of

Yes, For
Sure

Women in STEM 2017 Overall Evaluation
Thank you for attending the 2017 Women in STEM at BGSU! We are glad you were part of this event!
Please take a few minutes to answer the following questions and tell us what you thought about the event.
We appreciate your cooperation! Thank you for your assistance in improving Women in STEM.

1) Please rate the following aspects of Women in STEM 2017.
Keynote Activity: Imagination Station
Session Presenters
Session Topics
Lunch
Sportpack/Backpack
Closing Activities/Admissions Raffle

Poor

Average

Good

Excellent

2) How interested in STEM (science, technology, engineering, and mathematics)
topics were you before and after attending Women in STEM? Choose the options
below that describe you best.

Before Women in STEM, I was:
After Women in STEM, I am:

Not At All
A Little
Pretty
Very
Interested Interested Interested Interested

3) How interested were you in having a career in STEM before and after attending
Women in STEM? Choose the options below that describe you best.

Before Women in STEM, I was:
After Women in STEM, I am:

Not At All
A Little
Pretty
Very
Interested Interested Interested Interested

4) Please use the space below to describe your experience at Women in STEM in
your own words. You can include the parts that you liked as well as those that you
didn’t like.

5) Which of the following best describes the way you define your racial/ethnic
background? Please only select ONE.
White, non-Hispanic
Middle Eastern

Black, non-Hispanic

Hispanic

American Indian/Native Alaskan

Asian/Pacific Islander

Multiracial

2017 Evaluation Report
November 2017

2017 Women in STEM Evaluation Report

This report provides a summary of the activities and findings regarding the evaluation of the 2017
Women in STEM event. The event was held on October 31, 2017 at Bowling Green State University. This
report summarizes the following information:
•
•
•

•
•

Event attendance
Event activities
The quality of the event

The impact of the event
Recommendations for next year

Event Attendance
A total of 418 people attended the event, including 39 chaperones/teachers, 78 session presenters, 11
staff/volunteers/guests, and 290 students. The figures below illustrate the distribution of the
participating students who completed the evaluation and identified their grade level and race/ethnicity.
The majority of the girls were in 8th grade and identified as “white, non-Hispanic”.

Grades of Participating Students (n=290)
6th
13%
8th

51%

7th
36%

Race/Ethnicity of Participating Students (n=281)
4%

2%
6%

8%

White, non-Hispanic
Black, non-Hispanic
Hispanic
Asian/Pacific Islander
81%
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Multiracial

Students from 18 different schools in northwest Ohio attended the event. Approximately two
chaperones from each school attended with the students. The box below shows the schools that
participated in the 2017 event.
Amherst Junior High School
Arlington Local Schools
Bowling Green Middle School
Buckeye Central Middle School
Chase STEMM Elementary
Fassett Junior High School
Gateway Middle School
Jones Leadership Academy
Lake Middle School

Leverette Elementary School
McTigue Elementary
Midview Middle School
Northwood High School
Seneca East Middle School
Spencerville Middle School
St. Patrick of Heatherdowns
Toledo School for the Arts
Van Buren Middle School

Event Activities
Women in STEM was coordinated by the Northwest Ohio Center for Excellence in STEM Education at
Bowling Green State University for the fourth year in a row. The schedule of the 2017 event is illustrated
below. Students attended a keynote activity, three content sessions, and a closing activity before being
dismissed at 2:00 PM. BP sponsored free registration and travel grants for underserved and/or lowincome schools in Ohio to attend.

8:30 AM –
9:00 AM

Check-in and
Welcome

9:05 AM –
9:45 AM

Keynote
Activity with
Imagination
Station

9:55 AM –
10:40 AM

10:50 AM –
11:35 AM

11:45 AM –
12:30 PM

Lunch
(students
split)

Lunch
(students
split)

Session 1
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Session 2
(students
split)

Session 3
(students
split)

12:40 PM –
1:25 PM

1:35 PM –
2:00 PM

Session 4

Closing
Remarks &
Admissions
Raffle

Students were kept in their school groups throughout the day. The students attended three out of forty
thee possible sessions during the event. The types of the 2017 sessions are shown below.

Women in STEM Sessions by Topic
11
8
6
4
2
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2

4
1

5

Quality of the Event
The quality of the Women in STEM event was determined by examining evaluation responses from all
participations: students, presenters, and chaperones/teachers. Presenters’ thoughts about the events
were documented using an online post-event survey (Appendix A). Students’ thoughts about the event
were documented using session-specific evaluation survey and an overall survey, printed double sided
for the students (Appendix B). Chaperones’ thoughts about the event were documented using an overall
survey (Appendix C).

From the Students’ Perspective
Students completed an evaluation survey for every session they attended. Altogether, 842 session
evaluation surveys were submitted for 43 unique sessions. Students were generally very positive about
the sessions. They believed that the presenters were high-quality, the sessions were engaging and worth
their time, and the sessions made STEM seem interesting and important. Students agreed most with
statements about the quality of the presenters (good at explaining the topic and answering questions;
enthusiastic about the topic). The figure below illustrates the students’ overall survey responses for all
sessions where evaluations were collected.

Students' Ratings of the Key Aspects of Women in STEM 2017
Keynote Activity: Imagination Station (n=286)
Session Presenters (n=286)
Session Topics (n=286)
Lunch (n=287)
Sportpack/Backpack (n=287)
Closing Activities/Admissions Raffle (n=276)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Poor

Average

Good

Excellent

Although all sessions had a positive average rating, some sessions were (inevitably) better received than
others. Individual session evaluation data was sent to each presenter. The table in Appendix D lists all
main presenters for the sessions. Some presenters conducted more than one sessions and each session
is listed and ranked separately. This information should be considered when inviting and deciding on
presenters in the future.

2017 Women in STEM Evaluation Report

Students’ written comments were also positive for the most part. The figure below is a word cloud
created from the students’ written comments. The size of a given word corresponds with its frequency
within the students’ comments. Therefore, the more times a word appears within the comments, the
larger the word will be in the word cloud. As seen below, words such as “liked,” “fun,” “STEM” and
“hands-on” were common among the students’ comments.

A total of 288 students completed the overall evaluation survey after the event, for a total response rate
of 99%. Students’ perspectives on the different aspects of the Women in STEM program are displayed
below; overall, they felt very positively about this year’s event and the many aspects that go into making
the complete programmatic experience for attendees. A breakdown of student ratings by school is
available in Appendix E.

Students' Ratings of the Key Aspects of Women in STEM 2017
Keynote Activity: Imagination Station (n=286)
Session Presenters (n=286)
Session Topics (n=286)
Lunch (n=287)
Sportpack/Backpack (n=287)
Closing Activities/Admissions Raffle (n=276)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Poor
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Average

Good

Excellent

On the overall evaluation, given at the end of the event only, students were asked to identify their
interest in “STEM Topics” and “STEM Careers” before attending and after attending Women in STEM.
Their self-reported data is below. After Women in STEM, 84% of the students reported being “Pretty or
Very Interested” in STEM careers and relatedly 90% reported being “Pretty or Very Interested” in STEM
topics. Appendix C contains the overall evaluation survey that was given to students and contained these
questions.

Students' Interest in
STEM Careers

Students' Interest in
STEM Topics

BEFORE Women in STEM (n=286)

BEFORE Women in STEM (n=283)

AFTER Women in STEM (n=286)

AFTER Women in STEM (n=283)

37%
14%

15%

37%
30%

55%

47%
38%

19%

1%
Not At All
A Little
Pretty
Very
Interested Interested Interested Interested
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5%

1%

9%

39%36%
19%

Not At All
A Little
Pretty
Very
Interested Interested Interested Interested

From the Chaperones’ Perspective
A total of 50 chaperones completed the overall evaluation survey after the event, for a total response
rate of 98%. Chaperones’ perspective of the different aspects of the Women in STEM program are
displayed below; overall, they felt fairly positively about this year’s event and the many aspects that go
into making the complete programmatic experience for attendees.

Chaperone Perceptions of Women in STEM 2017
Keynote Activity: Imagination Station (n=35)
Session Presenters (n=34)
Session Topics (n=35)
Lunch (n=35)
Sportpack/Backpack (n=34)
Closing Activities/Admissions Raffle (n=26)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Poor
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Average

Good

Excellent

From the Presenters’ Perspective
Thirty-six presenters completed the online evaluation (response rate of 46, down 8% from 2016). The
majority (81%) of the respondents indicated that this was their first or second year participating in
Women in STEM, indicating that staff recruitment efforts to include new presenters appears to be
working well.

How many years (counting this one) have you been
involved with Women in STEM? (n = 36)
3%

One

11%

6%

Two
Three

50%

Four

31%

Five
Six or more

Presenters were also asked to rate several aspects of the Women in STEM program. Their responses are
detailed below. The majority of respondents noted that they did not take part in the keynote activity,
which accounts for the low response rate in this category on the chart below. Overall, the presenters
responded very positively about the event overall with the majority rating each category as “excellent”
or “good”.

Presenter Perceptions of Women in STEM
2017
Online registration process (n = 23)
Keynote Activity: Imagination Station (n = 6)
Organization of student groups (n = 32)
Overall organization of the event (n = 34)
Lunch (n = 29)
Volunteers (n = 29)
Length of sessions (n = 36)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Poor
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Average

Good

Excellent

Additionally, presenters were asked to rate the extent to which their participation was worthwhile. All
presenters reported their participation to be “more than somewhat” or “very” worthwhile and 94%
indicated that they were “somewhat likely” or “very likely” to participate in future Women in STEM
events. Their reasoning mostly revolved around the importance of getting girls engaged in STEM; serving
as potential role models for the girls, the organization of the event, and the fact that the girls in their
sessions seemed interested in what was being presented. The charts below display the overall responses
from the presenters regarding their participation this year and in the future.

As a presenter at Women in
STEM, how worthwhile was your
participation? (n = 35)

Not at all

Very
slightly

Somewhat More than
somewhat

Very

How likely is it that you will
participate in Women in STEM next
year? (n = 36)

Very unlikely

Somewhat
unlikely

Somewhat
likely

Very likely

Impact of the Event
The presenters who completed the overall evaluation survey believed the event was most successful in
exposing students to STEM topics and careers of which the students may not have otherwise been
aware. Some of the survey respondents wrote:
•

It is like "bring daughter to work". We may not see immediate effect, but on the long run, we will
see impact on girls' interest and understanding of STEM.

•

I think the impact is high. I wish that I had the opportunity to see so many different career
exploration events when I was a young woman. This gives them visibility to just how vast their
choices are as they get older.

•

I feel it opens their eyes to possibilities/opportunities they might never have known about. the
teachers too! win-win.

•

I think its a wonderful program - if each year we can turn one young woman onto her potential in
STEM we have spent the day well.

•

It's often hard to tell with middle schoolers but each year you do get those whose eyes seem to
light up with that aha moment of possibilities.

2017 Women in STEM Evaluation Report

Recommendations
The following recommendations are made based on the feedback from the evaluation surveys and input
from project staff:
•

Continue with the combined paper overall and session evaluation survey at the end of the day. There
was a near 100% response rate for the sessions and overall with this method of evaluating the program.
Many presenters appreciated not having to take the time at the end of their session to give out
evaluations but still appreciate the feedback from their presentation. The combined evaluation sheet
allows for feedback on the sessions without taking time from presenters.

•

Allow schools to select their top picks for session themes. Several chaperones and students commented
(for the third year in a row) that they wanted to be able to select which sessions they attend. While it is
not entirely feasible for schools to select the exact sessions they attend, it would be worth considering
adding a section to the registration to allow schools to order the session themes by interest for their
group (i.e. first, second, third, fourth choice, etc.).

•

Require grade level counts for schools. For the second year in a row, the presenters requested more
information about what to expect in terms of knowledge from the girls in their session to help them
better prepare for their presentation. One recommendation for next year is to change the registration to
require schools to identify the number of girls attending from each grade level as opposed to the current
method of just asking for an overall number.

•

Provide more guidance to presenters regarding the age/grade of the participating girls. Related to the
above recommendation, several presenters indicated that they would have benefited from more
guidance on how to prepare for the girls in their session. Additionally, more guidance and support for
first time presenters about the type of presentation they should create would help the presenters create
more hands-on, interactive presentations which will more thoroughly engage the girls in their STEM
topic.
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Appendix A
Women in STEM Presenter Evaluation Survey
We Hope You Enjoyed the 2017 Women in STEM Event at BGSU!

Members of the Women in STEM committee are always seeking ways to improve future events. The
best way to do this is to find out what participants think of the event, and use their comments and
suggestions to make future events better.
Please take a few minutes to complete the following evaluation survey and tell us what you thought
about the 2017 Women in STEM event. We appreciate your cooperation!
Thank you for your assistance in improving Women in STEM.

Women in STEM Presenter Evaluation Survey
Presenters: Please Tell Us What You Think

How many years (counting this one) have you been involved with Women in STEM?
One (this is my first year)
Two
Three
Four
Five
Six or more

1

Appendix A Cont.
Please rate the following aspects of Women in STEM 2017.
Poor

Average

Good

Excellent

This doesn't
apply to me

Online registration/presentation submission
process
Keynote Activity: Imagination Station
Organization of student groups
Overall organization of the event
Lunch
Volunteers
Length of sessions (time available for your
presentation)
Please provide some comments to futher explain your above ratings.

As a presenter at Women in STEM, how worthwhile was your participation?
Not at all
Very slightly
Somewhat
More than somewhat
Very
Please briefly explain why you think so.

As a Presenter, what is your perception of the impact of Women in STEM on students' interest in and
understanding of STEM (science, technology, engineering, and mathematics)?

2

Appendix A Cont.
How likely is it that you will participate in Women in STEM next year?
Very unlikely
Somewhat unlikely
Somewhat likely
Very likely

The Women in STEM planning committee is considering moving this event to the spring. How likely would
you be to present if this event happened in mid to late May (after the BGSU spring semester ends)?
Very unlikely
Somewhat unlikely
Somewhat likely
Very likely

Women in STEM Presenter Evaluation Survey
We Want to Know About Your Women in STEM Experience

Please describe your experience at Women in STEM 2017 in your own words. You can include the parts
that you liked as well as those that you didn't like.

What suggestions do you have for next year's event? Is there is anything that you would want to see kept
or removed? Is there anything you would change or add?

THANK YOU VERY MUCH FOR YOUR COOPERATION!

3

Appendix B

Women in STEM 2017 Overall Evaluation
Thank you for attending the 2017 Women in STEM at BGSU! We are glad you were part of this event!
Please take a few minutes to answer the following questions and tell us what you thought about the event.
We appreciate your cooperation! Thank you for your assistance in improving Women in STEM.

School: «School_in_Session»

Grade:__________________

Please answer the questions below for each session you attended. Read each
statement carefully. Then, select the one choice that best matches your opinion of
the statement. There are no right or wrong answers. We only want to know your
opinion.
«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)
No, Not
at All

No, Not
Really

Yes,
Kind of

Yes, For
Sure

We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

«Next Record»«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)
No, Not
at All

No, Not
Really

Yes,
Kind of

Yes, For
Sure

We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

«Next Record»«Presentation_Times»: «First_Name» «Last_Name» («Presentation_Title»)
No, Not
at All
We learned about this session’s topic in a fun and
engaging way.
The presenter was good at explaining the topic
and answering questions.
The presenter was enthusiastic about the topic.
Attending this session was worth my time.
This session engaged me in a hands-on activity
related to the presented topic.
This session made science, technology,
engineering and/or math seem interesting and
important.

No, Not
Really

Yes,
Kind of

Yes, For
Sure

Appendix B Cont.

Women in STEM 2017 Overall Evaluation
Thank you for attending the 2017 Women in STEM at BGSU! We are glad you were part of this event!
Please take a few minutes to answer the following questions and tell us what you thought about the event.
We appreciate your cooperation! Thank you for your assistance in improving Women in STEM.

1) Please rate the following aspects of Women in STEM 2017.
Poor

Average

Good

Excellent

Keynote Activity: Imagination Station
Session Presenters
Session Topics
Lunch
Sportpack/Backpack
Closing Activities/Admissions Raffle
2) How interested in STEM (science, technology, engineering, and mathematics)
topics were you before and after attending Women in STEM? Choose the options
below that describe you best.
Not At All
A Little
Pretty
Very
Interested Interested Interested Interested
Before Women in STEM, I was:
After Women in STEM, I am:
3) How interested were you in having a career in STEM before and after attending
Women in STEM? Choose the options below that describe you best.
Not At All
A Little
Pretty
Very
Interested Interested Interested Interested
Before Women in STEM, I was:
After Women in STEM, I am:
4) Please use the space below to describe your experience at Women in STEM in
your own words. You can include the parts that you liked as well as those that you
didn’t like.

5) Which of the following best describes the way you define your racial/ethnic
background? Please only select ONE.
White, non-Hispanic
Middle Eastern

Black, non-Hispanic

Hispanic

American Indian/Native Alaskan

Asian/Pacific Islander

Multiracial

Appendix C

Women in STEM 2017 Overall Evaluation
Thank you for attending the 2017 Women in STEM at BGSU! We are glad you were part of this event!
Please take a few minutes to answer the following questions and tell us what you thought about the event.
We appreciate your cooperation! Thank you for your assistance in improving Women in STEM.

School: _____________________________________________________________________
Chaperone Status: Select one of the following.
Teacher:

Parent/Guardian:

School Administrator:

Other: ________________

1) Please rate the following aspects of Women in STEM.
Poor

Average

Good

Excellent

Keynote Activity: Imagination Station
Session Presenters
Session Topics
Lunch
Sportpack/Backpack
Closing Activities/Admissions Raffle
2) Please use the space below to describe your experience at Women in STEM in
your own words. You can include the parts that you liked as well as those that you
didn’t like.

3) As a chaperone, what is your perception of the impact of Women in STEM on
students' interest in and understanding of STEM (science, technology,
engineering, and mathematics)?

Appendix D

Presenter

Session # Presentation Title

Presentation Theme

Total # of
Responses

This session made
We learned about this
The presenter was
This session engaged
The presenter was
science, technology, Average
session's topic in a good at explaining the
Attending this session
me in a hands-on
engineering, and/or Session
enthusiastic about the
fun and engaging
topic and answering
activity related to the
was worth my time.
topic.
math seem interesting Rating
way.
questions.
presented topic.
and important.

Chelsea Moyer

4

Breakout Challenge

Interdisciplinary

19

3.95

3.95

4.00

3.95

4.00

3.90

3.96

Gabriel Matney

2

Experiencing Energy in Multiple Forms

Interdisciplinary

20

3.95

4.00

4.00

3.90

3.95

3.95

3.96

Jadwiga Carlson

4

Sit! Speak! Learn how to Train your LEGO
Puppy Robot.

Technology

20

4.00

3.70

3.75

4.00

4.00

3.95

3.90

Karen Karl

4

The Tower Project - Building the Future

Engineering

39

3.92

3.80

3.92

3.85

3.90

3.90

3.88

Jackie Kane

4

Build a Bristlebot

Engineering

21

3.95

3.81

3.81

3.90

3.90

3.90

3.88

Kim Fleshman

1

Soar into the Collab Lab; create your Falcon
Flyer

Technology

20

3.95

3.90

3.80

3.90

3.95

3.75

3.88

Jaimie Johnson

4

Aquatic Macroinvertebrates

Life Science

20

4.00

3.80

3.70

3.75

4.00

3.75

3.83

Alexis Ostrowski

1

Kitchen Chemistry

Physical/Chemical Science

20

3.80

3.85

3.90

3.85

3.95

3.60

3.83

Xiaoming Huang

4

Tangram Puzzle -- a game of shapes

Mathematics

20

3.80

3.90

3.60

4.00

3.90

3.75

3.83

Lynda Geoffrion

3

Gelling With Science

Physical/Chemical Science

20

3.80

3.90

3.85

3.70

3.75

3.80

3.80

Lynda Geoffrion

4

Gelling With Science

Physical/Chemical Science

20

3.75

3.74

3.80

3.79

3.85

3.70

3.77

Sue Pollock

1

A Day in the Life of a Certified Hand
Therapist

Medical Science

20

3.90

3.60

3.50

3.75

3.90

3.80

3.74

Matt Partin

1

Marine Biology

Life Science

20

3.65

3.80

3.70

3.85

3.68

3.65

3.72

Jadwiga Carlson

3

Sit! Speak! Learn how to Train your LEGO
Puppy Robot.

Technology

20

3.70

3.60

3.55

3.68

3.85

3.85

3.71

Vicki Abrams Motz

3

Ethnobotany Workshop – The Antibiotic
Activity of Thyme

Life Science

19

3.63

3.74

3.74

3.63

3.72

3.63

3.68

Jennifer Elsworth

2

Macroinvertebrate Mayhem

Interdisciplinary

20

3.65

3.85

3.65

3.55

3.65

3.60

3.66

Vicki Abrams Motz

4

Ethnobotany Workshop – The Antibiotic
Activity of Thyme

Life Science

20

3.75

3.74

3.40

3.65

3.75

3.60

3.65

Jennifer Elsworth

3

Macroinvertebrate Mayhem

Interdisciplinary

19

3.53

3.58

3.59

3.58

3.84

3.67

3.63

Sue Pollock

2

A Day in the Life of a Certified Hand
Therapist

Medical Science

17

3.59

3.53

3.76

3.59

3.65

3.50

3.60

Marilyn DuFour

1

The Other Water Cycle: STEM Careers in
Public Utilities

Interdisciplinary

20

3.53

3.73

3.74

3.42

3.63

3.47

3.59

Melissa Greenlee

1

Technical Women in Manufacturing

Interdisciplinary

20

3.58

3.58

3.47

3.78

3.63

3.47

3.59

Shelby Hyre

1

Exercise? I Thought you said Extra Fries?: A
Glimpse into the Exercise Science Field

Medical Science

20

3.50

3.55

3.55

3.60

3.65

3.65

3.58

Andrea Altenburg

3

From sand to glass containers

Engineering

20

3.60

3.50

3.58

3.47

3.65

3.65

3.58

Julia Porcella

1

Product Design Workshop

Engineering

20

3.50

3.75

3.50

3.55

3.55

3.45

3.55

Donna Trautman

1

Digital Media

Technology

21

3.43

3.62

3.52

3.52

3.50

3.52

3.52

Jeanne Matthews

3

The many faces of occupational therapy

Medical Science

20

3.35

3.80

3.60

3.48

3.24

3.30

3.46

Marilyn DuFour

3

The Other Water Cycle: STEM Careers in
Public Utilities

Interdisciplinary

13

3.46

3.85

3.08

3.38

3.50

3.23

3.42

Resmi Krishnankuttyrema

3

It is soldering time!

Engineering

17

3.41

3.18

3.24

3.53

3.82

3.24

3.40

Megan Saalfeld

1

Make it SHAKE: Earthquakes and Seismology Earth Science

20

3.05

3.65

3.60

3.35

3.25

3.37

3.38

Michelle Grooms

4

What’s Your Mood?

Interdisciplinary

18

3.22

3.39

3.33

3.39

3.22

3.50

3.34

Andi Erbskorn

1

History CSI: Using Science and Math to Solve
Interdisciplinary
History's Mysteries

17

3.00

3.53

3.47

3.35

3.24

3.38

3.33

Jeanne Matthews

2

The many faces of occupational therapy

Medical Science

20

3.40

3.75

3.85

2.90

3.00

3.00

3.32

Kate Dellenbusch

1

Telling Time by the Stars

Space Science

20

3.40

3.25

3.30

3.35

3.35

3.20

3.31

Corrinne Lochtefeld

3

Paving the Road to Your Future

Engineering

18

3.22

3.44

3.39

3.36

3.22

3.00

3.27

Lynda Geoffrion

1

Gelling With Science

Physical/Chemical Science

19

3.16

3.58

3.32

3.00

3.53

3.00

3.27

Corrinne Lochtefeld

4

Paving the Road to Your Future

Engineering

21

3.00

3.52

3.48

3.18

3.18

3.19

3.26

4

The Other Water Cycle: STEM Careers in
Public Utilities

Interdisciplinary

20

3.15

3.35

3.45

3.12

3.35

3.05

3.25

Andi Erbskorn

2

History CSI: Using Science and Math to Solve
Interdisciplinary
History's Mysteries

20

3.45

3.75

3.85

3.75

0.65

3.55

3.17

Xiaoming Huang

2

Tangram Puzzle -- a game of shapes

Mathematics

19

3.33

3.06

3.11

3.05

3.33

3.00

3.15

Cordula Mora

1

The neurobiology of Zombies

Life Science

19

3.05

3.53

3.16

3.05

2.84

3.05

3.11

Andrea Altenburg

4

From sand to glass containers

Engineering

20

3.05

3.45

3.30

3.10

2.75

2.90

3.09

Paul Morris

1

Orienting without eyes: How plant pathogens
Life Science
identify their hosts.

13

2.85

3.38

2.69

3.46

3.17

2.92

3.08

Anita Simic

4

Using a drone in monitoring Earth

13

2.85

3.00

3.23

2.62

1.77

2.62

2.68

1 = No, Not at All

2 = No, Not Really

3 = Yes, Kind of

4 = Yes, For Sure

Marilyn DuFour

Earth Science

Appendix E

School
Spencerville Middle School
Buckeye Central Middle School
Gateway Middle School
Seneca East Middle School
Bowling Green Middle School
Van Buren Middle School
Arlington Local High School
Northwood High School
Midview Middle School
Amherst Jr. High School
Fassett Junior High School
Lake Middle School
Toledo School for the Arts
Chase Elementary
Leverette Elementary
McTigue Elementary
St. Patrick of Heatherdowns
Jones Leadership Academy

Total # of Keynote Activity:
Responses Imagination Station
20
20
15
20
20
20
17
19
20
20
20
20
20
5
9
8
6
9

3.85
3.60
3.87
3.90
3.65
3.70
3.59
3.68
3.55
3.55
3.37
3.32
3.60
3.40
3.56
3.38
3.00
2.56

Session Presenters

Session Topics

Lunch

3.85
3.80
3.60
3.55
3.55
3.42
3.59
3.68
3.25
3.50
3.30
3.16
3.25
2.40
2.89
2.63
3.00
3.00

3.95
3.68
3.60
3.55
3.70
3.55
3.29
3.42
3.30
3.40
3.15
3.11
3.30
3.20
3.00
2.50
2.67
2.56

4.00
3.95
3.93
3.75
3.95
4.00
4.00
3.89
3.90
3.90
3.95
3.84
4.00
4.00
3.89
4.00
3.67
3.00

1 = Poor

2 = Average

3 = Good

Closing
Average
Sportpack/Backpack Activties/Admissions Overall
Raffle
Rating
4.00
4.00
3.94
3.75
3.89
3.78
3.67
3.73
3.73
3.75
3.75
3.71
3.65
3.60
3.68
3.55
3.70
3.65
3.59
3.71
3.63
3.26
3.44
3.56
3.60
3.65
3.54
3.60
3.10
3.51
3.45
3.32
3.42
3.63
3.44
3.42
3.20
3.13
3.41
3.40
3.80
3.37
3.33
3.33
3.33
3.75
2.86
3.19
3.33
3.00
3.11
3.00
2.78
2.82
4 = Excellent

